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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a ferroelectric 
device capable of securely interrupting the affection of 
an external environment, and reducing the restriction of 
the displacement of a protective film with respect to a 
ferroelectric film. 

SOLUTION: There are provided a common electrode 11, 
a ferroelectric film 10 formed on the common electrode 
11, an individual electrode 3 formed on the ferroelectric 
film 10, a lead 15 flush with the individual electrode 3 for 
supplying electricity to the individual electrode 3, and a 
protective film 16 for covering the whole of exposed 
portions of the ferroelectric film 10 and the individual 
electrode 3, and further covering the lead 15. The 
protective film 16 comprises a substance having a 
smaller Young's modulus than that of the ferroelectric 
film 16, for example, 1/20 or smaller of the Youngs 
modulus of the ferroelectric film 10. 
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' * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ferroelectric film formed on the 1st electrode and said 1st electrode, and the 2nd 
electrode formed on said ferroelectric film, The ferroelectric component characterized by having 
[ the whole outcrop of the lead which is formed on the same flat surface as said 2nd electrode, 
and performs feed to said 2nd electrode, and the said ferroelectric film and said 2nd electrode ] 
a wrap protective coat for a bonnet and said a part of lead [ at least ]. 

[Claim 2] Said protective coat is a ferroelectric component according to claim 1 characterized 
by consisting of matter with Youngs modulus smaller than said ferroelectric film. 
[Claim 3] Said protective coat is a ferroelectric component according to claim 2 characterized 
by consisting of matter of polyimide, nylon, polyethylene, natural rubber, and silicone which 
contains at least any they are. 

[Claim 4] Said protective coat is a ferroelectric component according to claim 2 characterized 
by consisting of 1/20 or less matter of the Youngs modulus of said ferroelectric film. 
[Claim 5] It is a ferroelectric component given in any 1 term of claims 1-4 characterized by 
carrying out cave-in formation of said protective coat by the part by which said 2nd electrode 
and said lead do not exist. 

[Claim 6] The actuator characterized by using the ferroelectric component of a publication for 
any 1 term of claims 1-5. 

[Claim 7] The ink jet head characterized by having an actuator according to claim 6 and two or 
more pressure rooms where liquid ink is held and the variation rate of said actuator acts. 
[Claim 8] The ink jet recording device characterized by having an ink jet head according to claim 
7. 



[Translation done.] 
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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.#*#* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuator, ink jet head, and ink jet recording 

device which used a ferroelectric component and it. 

[0002] 

[Description of the Prior Art] The ink jet head of an ink jet type recording apparatus is equipped 
with the pressure chamber portion article with the pressure room in which liquid ink is held, and 
the ferroelectric component which is the actuator section for making an ink droplet breathe out 
from this pressure room. The ferroelectric component is equipped with the ferroelectric film, and 
the individual electrode and common electrode which impress an electrical potential difference 
to this ferroelectric film, and are contracted and expanded, and it is constituted by the 
diaphragm displaced .according to the piezo-electric effect of the ferroelectric film so that an ink 
droplet may be made to breathe out from the nozzle hole of a pressure room. 
[0003] In a ferroelectric component, since the ferroelectric film containing an up electrode was 
unreserved, it becomes easy to be influenced here of external environments, such as humidity. 
Then, if a crystal structure defect etc. exists in the interior, the so-called water pass is 
generated with such a defective part as the starting point, and the withstand voltage property of 
a component may deteriorate and carry out proof^pressure destruction. 

[0004] The technique of a publication is proposed by JP,6-1 12545.A or JP,2-240976,A in order 
to solve such a problem. 

[0005] Here, the wrap technique is indicated by JP,6-1 1 2545,A by the protective layer of the 
product made from a piezo-electric ceramic, or an insulator layer in the whole whole top face 
and whole underside of the stratum functionale which carried out the laminating of a piezo- 
electric ceramic layer and the internal electrode by turns. 

[0006] Moreover, the technique of preventing lowering of the insulation resistance between the 
internal electrodes at the time of the long duration activity under encroachment, transparency, 
and high humidity environment of moisture is indicated by JP,2-240976,A by having the 
petroleum wax of a laminating mold electrostrictive actuator formed in both sides at least. 
[0007] 

[Problem(s) to be Solved by the Invention] A technique given in JP.6-1 1 2545.A has a possibility 
„ that the problem which was influenced by the side face or the top face of the external 

environment, and was mentioned above may occur since a side face is still unreserved, and since 
the top face is still unreserved with a technique given in JP,2-240976,A. 

[0008] moreover, a technique given in JP,6-1 12545,A — lateral strain — using — a lengthwise 
direction — although it forms so that the lateral strain of an parallel direction may not be 
generated to the electrode generated in the stratum functionale in the electrostrictive actuator 
which outputs a variation rate, since it consists of piezo-electric ceramics of bulk — a variation 
rate — since the amount is large, the effect by the protective coat which acts so that the 
variation rate of a piezo-electric ceramic layer may be restrained is comparatively small. 
However, if the thickness of the ferroelectric film which is the stratum functionale becomes thin 
and the amount of displacement becomes small, a variation rate is restrained by forming a 
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protective coat on the ferroelectric film, and an expected component property may not no longer 
be acquired. Ahd the problem of the displacement constrain of the ferroelectric film by such 
protective coat is similarly generated in the technique of a publication in JP,2-240976,A. 
[0009] Then, this invention aims at offering the technique about the ferroelectric component 
which can intercept the effect of an external environment certainly. 

[0010] Moreover, this invention aims at offering the technique about the ferroelectric component 
which can ease the displacement constrain of the protective coat to the ferroelectric film. 
[0011] 

[Means for Solving the Problem] In order to solve this technical problem, the ferroelectric 
component of this invention The ferroelectric film formed on the 1st electrode and the 1st 
electrode, and the 2nd electrode formed on the ferroelectric film. It is formed on the same flat 
surface as the 2nd electrode, and the whole outcrop of the lead which performs feed to the 2nd 
electrode, and the ferroelectric film and the 2nd electrode is considered as the configuration 
which has a wrap protective coat for a bonnet and a part of lead [ at least ]. 
[0012] Thereby, since a ferroelectric component will be thoroughly covered with a protective 
coat, it becomes possible to intercept the effect of an external environment certainly. 
[0013] Moreover, in order to solve this technical problem, in invention which mentioned the 
ferroelectric component of this invention above, Young's modulus is small, for example, the 
protective coat is constituted from the ferroelectric film by 1/20 or less matter of the Young's 
modulus of the ferroelectric film. 

[0014] Since a protective coat follows the variation rate of the ferroelectric film and comes to 
bend by this, it becomes possible to ease the displacement constrain of the protective coat to 
the ferroelectric film. 
[0015] 

[Embodiment of the Invention] The ferroelectric film with which invention of this invention 
according to claim 1 was formed on the 1st electrode and the 1st electrode, The 2nd electrode 
formed on the ferroelectric film, and the lead which is formed on the same flat surface as the 
2nd electrode, and performs feed to the 2nd electrode, Since it is the ferroelectric component 
which has a wrap protective coat and a ferroelectric component will be thoroughly covered 
[ lead / at least / a bonnet and / a part of ] with a protective coat in the whole outcrop of the 
ferroelectric film and the 2nd electrode, it has an operation of becoming possible to intercept the 
effect of an external environment certainly. 

[0016] In invention according to claim 1, a protective coat is a ferroelectric component which 
consists of ferroelectric film by the matter with low Young's modulus, and since a protective 
coat follows the variation rate of the ferroelectric film and comes to bend, invention of this 
invention according to claim 2 has an operation of becoming possible to ease the displacement 
constrain of the protective coat to the ferroelectric film. 

[0017] In invention according to claim 2, a protective coat is a ferroelectric component which 
consists of matter of polyimide, nylon, polyethylene, natural rubber, and silicone which contains 
at least any they are, and since a protective coat follows the variation rate of the ferroelectric 
film and comes to bend, invention of this invention according to claim 3 has an operation of 
becoming possible to ease the displacement constrain of the protective coat to the ferroelectric 
film. 

[0018] In invention according to claim 2, a protective coat is a ferroelectric component which 
consists of 1/20 or less matter of the Youngs modulus of the ferroelectric film, and since a 
protective coat follows the variation rate of the ferroelectric film and comes to bend, invention 
of this invention according to claim 4 has an operation of becoming possible to ease the 
displacement constrain of the protective coat to the ferroelectric film. 

[0019] By the part by which, as for invention of this invention according to claim 5, the 2nd 
electrode and a lead do not exist in invention given in any 1 term of claims 1-4, a protective 
coat be a ferroelectric component by which cave-in formation be carry out, and since the cave- 
in part of the protective coat locate in the ends of the ferroelectric film become easy to bend, it 
have an operation of become possible to ease further the displacement constrain of the 
protective coat to the ferroelectric film. 
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[0020] Invention of this invention according to claim 6 is an actuator with which the ferroelectric 
component of a publication is used for any 1 term of claims 1-5, and has an operation of 
becoming possible to perform stable displacement actuation. 

[0021] Invention of this invention according to claim 7 is the ink jet head equipped with an 
actuator according to claim 6 and two or more pressure rooms where liquid ink is held and the 
variation rate of an actuator acts, and has an operation of becoming possible to perform the 
stable ink regurgitation. 

[0022] Invention of this invention according to claim 8 is the ink jet recording device equipped 
with the ink jet head according to claim 7, and has an operation of becoming possible to perform 
quality printing by the stable ink regurgitation. 

[0023] Hereafter, the gestalt of operation of this invention is explained using drawing 8 from 
drawing 1 . In addition, the explanation which gives the same sign to the same member in these 
drawings, and overlapped is omitted. 

[0024] The perspective view showing the whole ink jet type recording device outline 
configuration for which the ferroelectric component whose dra wing 1 is the gestalt of 1 operation 
of this invention was used, The sectional view showing the whole ink jet head configuration [ in / 
in drawin g 2 / the ink jet type recording apparatus of drawin g 1 ], The perspective view in which 
drawing 3 shows the important section of drawing 2 , the top view in which drawing 4 shows an 
example of the important section of the actuator section of drawing 2 , Drawing 5 , the sectional 
view in which drawing 6 R> 6 shows an example of the configuration of the actuator section of 
the ink jet head of drawing 2 , The graph and drawing 8 which show the relation of the protective 
coat and the amount of displacement when drawing 7 uses as an actuator the ferroelectric 
component which is the gestalt of 1 operation of this invention are the sectional view showing 
other examples of the configuration of the actuator section of the ink jet head of drawin g 2 . 
[0025] The ink jet type recording apparatus 40 shown in drawing 1 is equipped with the ink jet 
head 41 of this invention which records using the piezo-electric effect of a ferroelectric 
component, makes the ink droplet breathed out from this ink jet head 41 reach the record media 
42, such as paper, and records on a record medium 42. The ink jet head 41 is carried in the 
carriage 44 formed in the carriage shaft 43 arranged to the main scanning direction X, and 
reciprocates to a main scanning direction X according to carriage 44 reciprocating in accordance 
with the carriage shaft 43. Furthermore, the ink jet type recording apparatus 40 is equipped with 
two or more rollers (migration means) 45 made to move a record medium 42 in the direction Y of 
vertical scanning of the cross direction (namely, the main scanning direction X) of the ink jet 
head 41, and an abbreviation perpendicular direction. 

[0026] Drawing 2 shows the whole ink jet head 41 configuration of the gestalt of operation of this 
invention, and drawing 3 shows the configuration of the important section. In drawing 2 and 
drawing 3 , A is a pressure chamber portion article and the opening 1 for pressure rooms is 
formed. The actuator sections and C which are arranged so that B may cover the upper bed 
effective area of the opening 1 for pressure rooms are liquid ink passage components arranged 
so that the soffit effective area of the opening 1 for pressure rooms may be covered. The 
opening 1 for pressure rooms of the pressure chamber portion article A is divided with the 
actuator section B located up and down and the liquid ink passage components C, and serves as 
the pressure room 2. The individual electrode (the 2nd electrode) 3 located above the pressure 
room 2 is arranged at the actuator section B. Many uniform-pressure [ this ] rooms 2 and 
individual electrodes 3 are alternately arranged so that drawing 2 may show. The common liquid 
room 5 shared between the pressure rooms 2 located in a line in the liquid ink supply direction, 
the feed hopper 6 which opens this common liquid room 5 for free passage in the pressure room 
2, and the ink passage 7 where the liquid ink in the pressure room 2 flows out are formed in the 
liquid ink passage components C. D is a nozzle plate and the nozzle hole 8 which is open for free 
passage to the ink passage 7 is formed. Moreover, in drawing 2 R> 2, E is IC chip and supplies an 
electrical potential difference to many individual electrodes 3 through a bonding wire BW. 
[0027] Next, the configuration of the actuator section B is explained based on drawing 4 and 
drawing 5 . 

[0028] some component top views of the actuator section of the ink jet head which showed 
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drawing 4 to drawin g 2 — such — **. Moreover, the liquid ink supply direction shown in draw ing 
2 is the sectional view of the direction which intersects perpendicularly, and the actuator section 
B of drawing 5 shows the cross section of E and E' part shown by drawing 4 . In this drawing, the 
pressure chamber portion article A with the pressure room 2 located in a line in the rectangular 
direction is drawn in reference. 

[0029] This actuator section B is located directly under the common electrode (the 1st 
electrode) 1 1 located directly under the individual electrode 3 located above each pressure room 

2, the ferroelectric film 10 located directly under this individual electrode 3, and the ferroelectric 
film 10, and the common electrode 1 1, and has the diaphragm 12 which displaces according to 
the piezo-electric effect of the ferroelectric film 10, and vibrates. The diaphragm 12 is formed by 
the conductive matter. Furthermore, the actuator section B has the wall 1 3 located above 
partition wall 2a which divides each pressure room 2 of both. In addition, 14 are the pressure 
chamber portion article A and adhesives on which the actuator section B is pasted up among 
this drawing. Each wall 13 has the role which extends the distance of the top face of the 
pressure room 2, and the underside of a diaphragm 12 so that these adhesives 14 may not 
adhere to a diaphragm 12 but a diaphragm 12 may cause the variation rate as expected, and an 
oscillation at the time of the adhesion which used adhesives 14, also when some adhesives 14 
overflow into a way outside partition wall 2a. However, the diaphragm 12 and the common 
electrode 1 1 may be united. 

[0030] In addition, in the gestalt of this operation, the ferroelectric film 10 is for example, titanic- 
acid lead zirconate (PZT), the common electrode 11 is Cu (copper), the individual electrode 3 is 
Pt (platinum) and it is formed [ a diaphragm 12 is Cr (chromium) and ]. moreover, the individual 
electrode 3 — 0.1-0.5 micrometers in for example, thickness — the common electrode 1 1 is 
formed by 0.1-6 micrometers in thickness, and the diaphragm 12 is respectively formed for the 
ferroelectric film 10 by 3-5 micrometers in thickness at 2-4 micrometers in thickness. 
[0031] In addition, in the gestalt of the above-mentioned implementation, although Cr (chromium) 
of the conductive matter was indicated to the diaphragm at the example, a diaphragm may use 
non-conductive matter, such as an oxide thin film. Furthermore, although the common electrode 
and the diaphragm were independently formed with the gestalt of the above-mentioned 
implementation, the common electrode and the diaphragm may be made to serve a double 
purpose. 

[0032] In addition, the formation approach of the above-mentioned individual electrode 3, the 
ferroelectric film 10, the common electrode 1 1, and a diaphragm 12 is not limited to them at all, 
although the thin film forming methods, such as the applying methods, such as various kinds of 
well-known film forming methods, for example, the thick-film method like screen-stencil, and 
dipping, the sputtering method, a CVD method, a vacuum deposition method, and plating, etc. 
may be adopted suitably. 

[0033] As shown in drawin g 4 and drawing 5 , on the same flat surface as the individual electrode 

3, the lead 15 which performs feed to the individual electrode 3 is formed. And the whole outcrop 
of the ferroelectric film 10 mentioned above and the individual electrode 3 is formed by the 
bonnet and the thickness whose protective coat 16 is 0.5-5 micrometers, as lead 15 is covered 
further. Here, although the thickness of a protective coat is decided with the thickness of the 
ferroelectric film 10, and the Young's modulus of a protective coat to be used, it is formed in the 
gestalt of this operation from a viewpoint which eases the displacement constrain, of the 
ferroelectric film by the protective coat whose Young's modulus is 5.0E+08 - 5.0 E+09 [N/m2] 
extent. When the thickness of a protective coat is set to 0.5 micrometers or less, it becomes 
impossible to intercept the effect of external environments, such as humidity, thoroughly, and if 
the thickness of a protective coat exceeds 5 micrometers, it will become more than the 
thickness of the ferroelectric film 10 and the individual electrode 3, and an expected component 
property will no longer be acquired. In addition, although the protective coat has covered the 
whole lead 15 in the gestalt of this operation, you may make it cover a part of lead 15. 

[0034] Here, the ferroelectric component consists of the individual electrode 3, the ferroelectric 
film 10, a common electrode 11, lead 15, and a protective coat 16, and each thickness was 
mentioned above. Therefore, the thickness as the whole ferroelectric component is very thin 
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with about 10 micrometers. 

[0035] And since the whole outcrop of the ferroelectric film 10 and the individual electrode 10 is 
covered with a protective coat 16 and the lead 15 is covered further, a ferroelectric component 
will be thoroughly covered with a protective coat 16, and is certainly intercepted from the effect 
of an external environment. 

[0036] Therefore, even if somewhere in ferroelectric components have a defective part, in 
response to the effect of external environments, such as humidity, from a defective part, 
degradation of a component will advance and carrying out proof-pressure destruction will be 
prevented beforehand. 

[0037] Moreover, when the actuator using such a ferroelectric component constitutes an ink jet 
head, component protection which can be set like a head erector can be aimed at, and a 
component is damaged by neither the blemish at the time of assembly, nor open circuit. 
[0038] Here, it is good the matter with Young's modulus smaller than the ferroelectric film 10, 
and to constitute a protective coat 16 from 1/20 or less matter of the Youngs modulus (1.0E+11 
[N/m2]) of the ferroelectric film 10 desirably. 

[0039] The relation between the thickness of a protective coat 16 and the amount of 
displacement of an actuator is shown in drawing 7 . When the thickness of this protective coat 
16 will become thick if a protective coat 16 becomes 1/10 or more [ of the Young's modulus of 
the ferroelectric film 10 ] so that it may illustrate, it turns out that the amount of displacement 
is decreasing rapidly. Therefore, when the degree of freedom of thickness formation of a 
protective coat 16 is taken into consideration, as for a protective coat 16, it is desirable to 
constitute from 1/20 or less matter of the Young's modulus of the ferroelectric film 10 as 
mentioned above. 

[0040] And it becomes possible about a protective coat 16 the matter with Young's modulus 
smaller than the ferroelectric film 10, and to ease the displacement constrain of the protective 
coat 1 6 to the ferroelectric film 1 9, since a protective coat 1 6 will follow the variation rate of the 
ferroelectric film 10 and will come to bend, if desirably constituted from 1/20 or less matter of 
the Youngs modulus of the ferroelectric film 10 in this way. 

[0041] Here, as matter with Young's modulus smaller than the ferroelectric film 10, there are 
polyimide (Young's modulus: 8.0E+09[N/m2]), nylon (Youngs modulus: 3.6E+09[N/m2]) f 
polyethylene (Youngs modulus: 7.6E+08[N/m2]), natural rubber (Youngs modulus: 1.0E+06 
[N/m2]) f silicone (Young's modulus: 2.1 E+08[N/m2]), etc., for example. Moreover, as a rubber 
system ingredient, there are acrylic, an urethane system, a vinyl chloride system, etc. 
[0042] In addition, although a protective coat 16 can also be constituted only from any these one 
matter, it can also constitute combining two or more matter. Moreover, even if it is matter other 
than these, various matter with Young's modulus smaller than the ferroelectric film 10 is 
applicable to a protective coat 1 6. 

[0043] Various technique, such as dip coating called dipping, brush coating, a spin coat method, 
and the spray applying method, can be used for formation of a protective coat 16. 
[0044] As shown in drawing 5 , in the ferroelectric component, cave-in formation of the 
protective coat 16 is carried out by the part P by which the individual electrode 3 and lead 15 do 
not exist. If it does in this way, since the cave-in part of the protective coat 16 which is the part 
P located in the ends of the ferroelectric film 10 will become easy to bend, the displacement 
* constrain of the protective coat 16 to the ferroelectric film 10 can be eased further. 

Furthermore, cave-in formation of the protective coat of the cave-in part in the part P by which 
the individual electrode 3 and lead 1 5 do not exist as shown in drawing 6 may be carried out so 
that there may be no angle and it may become R configuration, as shown in 1 7. Thus, if the level 
difference section pars basilaris ossis occipitalis is formed in R configuration without an angle, 
the stress concentration in the part of the angle of the level difference section pars basilaris 
ossis occipitalis of a protective coat will be controlled, and prevention of crack (divide) 
generating of a protective coat will be attained. 

[0045] However, without carrying out cave-in formation of the protective coat 1 6 in the part P 
by which the individual electrode 3 and lead 15 do not exist, as shown in drawing 8 , the part 
concerned may be formed in the same height as the part where the individual electrode 3 and 
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lead 1 5 exist. Drawin g 5 R> As shown in 5 and 6, when cave-in formation of the protective coat 
1 6 in the part'P by which the individual electrode 3 and lead 1 5 do not exist was carried out, the 
thickness of the protective coat in the end face of the ends of the ferroelectric film 10 tended 
to become thin, and it might be influenced of external environments, such as humidity, through 
the end face of the ferroelectric film 10. Without carrying out caveHn formation, as shown in 
drawing 8 , by forming the part concerned in the same height as the part where the individual 
electrode 3 and lead 15 exist, the problem in said end face of the ferroelectric film 10 is lost, and 
cutoff becomes certainly possible from the effect of an external environment. 
[0046] Although the gestalt of this operation explained above explained the case where the 
ferroelectric component of this invention was applied to the actuator used for the ink 
regurgitation of an ink jet type recording apparatus, it is possible to apply to other various 
applications, such as to use for piezoelectric-device application sensors, such as a piezo- 
electric gyroscope, the temperature sensor using the pyroelectricity of a ferroelectric ingredient, 
etc. 

[0047] Moreover, although the expedient top of explanation and the individual electrode were 
used as the 2nd electrode and the common electrode was used as the 1 st electrode with the 
gestalt of this operation, an individual electrode is used as the 1st electrode and it is good also 
considering a common electrode as the 2nd electrode. 

[0048] In addition, according to the actuator using the ferroelectric component explained above, 
it becomes possible to perform stable displacement actuation, and it becomes possible to 
perform the stable ink regurgitation according to the ink jet head using such an actuator. And 
according to the ink jet type recording device equipped with such an ink jet head, it becomes 
possible to perform high-definition printing by the stable ink regurgitation. 
[0049] 

[Effect of the Invention] As mentioned above, according to this invention, since a ferroelectric 
component will be thoroughly covered with a protective coat, the effective effectiveness of 
becoming possible to intercept the effect of an external environment certainly is acquired. 
[0050] Moreover, if a protective coat is constituted from matter with Youngs modulus lower 
than the ferroelectric film, for example, 1/20 or less matter of the Young's modulus of the 
ferroelectric film, since a protective coat will follow the variation rate of the ferroelectric film 
and will come to bend, the effective effectiveness of becoming possible to ease the displacement 
constrain of the protective coat to the ferroelectric film is acquired. 

[0051] Furthermore, if cave-in formation of the protective coat is carried out by the part by 
which the 2nd electrode and a lead do not exist, since the cave-in part of the protective coat 
located in the ends of the ferroelectric film will become easy to bend, the effective effectiveness 
of becoming possible to ease further the displacement constrain of the protective coat to the 
ferroelectric film is acquired. 

[0052] By using such a ferroelectric component for an actuator, the effective effectiveness of 
becoming possible to perform stable displacement actuation is acquired. 

[0053] By using such an actuator for an ink jet head, the effective effectiveness of becoming 
possible to perform the stable ink regurgitation is acquired. 

[0054] And according to the ink jet type recording device equipped with such an ink jet head, the 
effective effectiveness of becoming possible to perform quality printing by the stable ink 
* regurgitation is acquired. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the whole ink jet type recording device outline 
configuration for which the ferroelectric component which is the gestalt of 1 operation of this 
invention was used 

[Drawing 2] The sectional view showing the whole ink jet head configuration in the ink jet type 
recording apparatus of drawing 1 

[Drawing 3] The perspective view showing the important section of drawing 2 

[D raw ing 4] The top view showing an example of the important section of the actuator section of 
the ink jet head of drawing 2 

[Drawing 5] The sectional view showing an example of the configuration of the actuator section 
of the ink jet head of drawing 2 

[Drawing 6] The sectional view showing other examples of the configuration of the actuator 
section of the ink jet head of drawing 2 

[Drawing 7] The graph which shows the relation of the protective coat and the amount of 
displacement at the time of using as an actuator the ferroelectric component which is the 
gestalt of 1 operation of this invention 

[Drawing 8] The sectional view showing other examples of the configuration of the actuator 

section of the ink jet head of drawing 2 

[Description of Notations] 

3 Individual Electrode (2nd Electrode) 

10 Ferroelectric Film 

11 Common Electrode (1st Electrode) 

1 5 Lead 

1 6 Protective Coat 

17 Concavity Part Protective Coat Pars Basilaris Ossis Occipitalis 
41 Ink Jet Head 

40 Ink Jet Type Recording Device 
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